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MIKHEYEVA, V. I.

The Chemical Rature of High Strength Alloys of Aluminum with Magnesium and Zinc,

1950.
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MO‘O Vs chc!lny of IMNW}—W"'\ water V L
- & + Mikheevdand V. Yu 2ure oklndy Akad Nauk § 5.5 K.
B2 9 M s —Reartwn of 10 o dil. acids with

B, Mg, produces H; the aq cxts decolorize jodine solns.
WL M N raent of the aq_ ext. with KOH. filtration of Mg(OHh.
evapn. in vacuo, and extn. of excess KOH with abs. EtOH

gave yellow crystals; these give an atk. <oln. in HiO, which

vigorausly reduces salts of the heavy metats, and with

NiSO, gives Ni horide.  Petn. of B by titration with atkali
In presence of mannitol, of K as K50 and of H as acuvz\

H and by caleining in On indicated the compn. KBH(OHM|
with only 1 active 1l; the product is the‘rcsull of partial /‘
«
[ of

hydsolysis of KBH.. 4 Lnentannf N

A
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ussa/cneniatry . Boron Hydrides 1 Nov 53

"The Chemical Nature of Potassium ﬂypoborate," v. I.
Mikheyeva and v. Yu. Surs

DAN SSSR, Vol 93, No 1, pp 6T-69

passed diborane (1) =nd tetraborane (11) through
golns of KOH of different concs and detd the ratio
of evolved H to B on acidification of the result-
ing solns to ve 5 for 1 and 6 for II (for concs of
KOH not lower than 304) . Comparison of the prop-
erties of the solid products of the above reactions
and of the analyses of these products indicates
that the solid products from I and II are jdentical.

27916

S

Their comp 18 expressed by the formula KBOoHY -
The hydrolysis of KBH) can proceed tO any one of
three stages, depending on the conc of KOH, the
temp, and the external pressure. Presented by
Acad I. I. Chernyayev 4 Sep 53
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Abstract : The cheracteristics and possible uses of the hydrides are

discussed. Some suggestions for their nomenclature which
is not yet fully established are mentioned. Six tables,
110 references (12 Russian: 1907-1953) .

Institution : None

Submitted : No date
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- USSR/ chentatry. - Hydrolysis
_Mikheyeva, V. I., ond Fedneva, Eo M. -

Hydrolyeis of 1ithium borohydride ...

+ Dok. At ss 10111, 99-101, Mar 1, 1955

.- The ‘multistage nature of LiBH, hydrolysis is described. Experinents
showod that the hydrolysis in water at 20° is followcd by the sc¢paration
~of ‘one .of the four hydrogen atoms of LiBHh and the formation of a LiB!lS-OH

- campound which was found stable at the given recction conditions. When
. ~heated to 100° the compound undergocs the stage of decomposition followed.
by the displacement of the second hydrogen atam by the hydroxyl group -
- and formation of a product (LiBH> (OH),), (product of the sccond hydrolysis
 phase). An acidified NiCl, solution results in ‘complete hydrolysis of ’
the 1ithium borohydride and the formation of lithium borate wher: all
.~ four hydrogen atoms are replaced by the hydroxyl croup. Six
‘referencess 5 USA and 1 USSR (1940-1953). Tables.

Acad. of 8ce, USSR, The N. S.'Ku:hékdv Institute of Gon. and Inorg. Chenm.

‘ f Academician I. I. Chernyaev, Se‘p'tet_nber 11, 195&
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AL'PMAN, Morits Borisovich; LEBEDRZV, Aleksandr Alsksandrovich; POLYANSKIY,
Aleksey Pavlovich; CHUKHROY, Hatvey Vasil'yevich; MIKHEYRVA, v.I.,
professor, doktor, retssnzent; KRYKOV, V.V., kaniidat tekhnicheskikh
nauk, retsenzent; FRIDLYANDER, I.N., kandidat takhot cheskikh nauk,
retsenzent; TELIS, M.Ya, inzhener, retsenzent; KRYSIN, B.T., retsenzetnt;
LUZEN IKOV, L.P., redsktor; KAMAYEVA,O0.M., redaktor {zdatel'stva;
ATTOPOVICH, M.K., tekhanicheskiy redaktor

(Melting and casting of light alloys] Plavka i lit'e legkikh splavov.

Mockva, Gos: nauchno-tekhn. {zd-vo lit-ry po chernoi 1 tsvetnol

metallurgii, 1956. 491 p. (MLRA 9:10)
(Alloys--Metallurgy)
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USSR/ Inor;anic Chemistry Complex Compounds.

Abs Jour

Author
Inst
Title

Orig Pub
Abstract
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Referat. Zhurnal Khimiya, No 6 1957, 18319

v.1I. Mikheye:.a, Ye.l. Fedneva.

Academy of ociences o USSR .
Study of Reaction of Ethylate of Boron Trifluoride

with Lithium Hydvide. Report 1. Preparution of

Diborane of Individual Purity

Tev. A SSSR. Otd. khim. ne, 1956, lo 8, 902-912

The mechanism of the reaction of LiH with BI-‘3 ethylate
ig compliceted. The possible courses of react.on ar::
6LiH - 2BF3— BoHg 1~ 6LiF; OLLH —+8BF3 — Bolig -+ 6Li EFY;
YLiH -+ BFq=-- LiBH) -+ 3LiF; BF3
+ I4F = ?.iB?u; BF3 ~+-3LiBHY, = BoHg 4+ 3LiF and others.
ﬁaﬂf (in the ¢aseous phase)  L1BHy, and LiBF) (1n the
solid remuinder after distilling ether off) are
formed as final koron containing substances. The
yield of B 36 i influesnced by the temperature, in-
terrelation and order of udding the reegents and the
intensity of stirring. The best results arc outain-
ed at 25 to 300 at the initial reaction stage. gradu-
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Ccategory: USSR / Physical Chemistry
Thermodynamics . Thermochemistry. Equilibrium. Phyeico-
chemical analysis. Phase transitions. B-8

Abs Jour: Raferat Zhur-Khimiya, No 9, 1957, 29933

Author : Mikheyeva V. 1., Babayan G- G.
Inst : Academy of Sclences USSR
Title : Fusion Diagram of the System Magnesium - Copper - Nickel

Orig Pub: Dokl. AN gssR, 1956, 108, No 6, 1086-1087

Abstract: By methods of thermal analysis and migrostmmre a study was made
of the Mg - Cu - Ni system. Bipary Mg Cu_ -~ MgRi_ section divides the
fusion diagram of the system in two parts in vhich crystallization
takes place independently. The fusion dlagram {pcludes fields of
primary crystallization of %Ni, Mg _Cu, fields of solid golutions
MgCu , MgNi_, Cu - Ni and solid solution of Mg base. There are six
1ines of monovariant equilibrium and two non-variant points; triple
eustectic (4B0°, 84.2 at .% Mg, 15% Cu) and transformation point
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Thermodynami C6 . Thermochemistry. Equilibrium. Physico-

chemical analysis. Phase transitions.

Abs Jour: Referat Zhur-Khimiya, Ko 9, 1957, 29933

540°, 65 at
(fornniion within boundaries of uniform
tween compounds of MgCu and MgNi , of
position MgCuRi, which is revealed anly
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JoaR,Fhermodrﬁnﬁxcs. Thermoohemxstr/. Bquilibria, Phrslco~Chemical
; alysis, Phase Transition,

Aus Joar xef Zhur - Knimiye, %o =, 1327, Ho 27137

Aithor . V.1, Mikhe eva, G,G, Babayan

Inst Kcudonj of Sciences of USSR,

Titln : C..emical Nature of Ternary Irtermetallic Phases in Sstems
Lurneqxum - Copper - Zinc and Magnesium - Copper - N:ckel,

Ori- Pub : Dokl, AN SS3R, 1966, 109, No 4, 7865-746

Asstract : The existence of chemical sompounds MgCuZn and MgCu Nl was o8-
tablished by the method of measuring +the electric resistance
und its tempermture factor in the regions of nomegeneity of
-he solid phase in the systems Mz-Cu-Zn and Mg-Cu-li, Tre
solid phases of these sysvems may be considered as ternary
sertiollides - phases containing the above menti ned c .mp unds
in the s:tate of dissociavion or in the s- .ate of change of
component valence,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"



'APPROVED FOR RELEASE: 06/14/2000

: l“ * il v igs dpi A B n e R e L e e N R P600513R001134120011-7

- / '/_} T
£)E VA, V ]

78-3-16/ 35
AUTHORS: Mikheyeva, V. I. and Fedneva, Ye. M.

TITLE: Complex Compounds of Boron Hydrides with Nitrogen-
Containing Organic Bases. (Komplekanyye soyedineniya
borovodorodov s azotsoderzhashchiml organicheskimi
omovaniyami.) II. Oompounds of diborane with aniline
and dimethylaniline. (3oyedineniya diborana s anilinom
{ dimetilanilinom.)

PERIODICAL: Zhurnal Neorganicheskoy Knimii, 1967, Vol.lI, Nr.3,
pp. 604-605. (USSR) :

ABSTRACT: In this report, which was presented at the VII All-
Union conference on the chemistry of complex compounda

on October 11, 1956, the reaction of gaseous diborane
with aniline and dimethylaniline cooled to 0°C is
described. The compounds obtained were: with aniline

(CgHg )oNgHgBH, for which the structure (CeHsNH ) 2BH
is proposed; with N,N-dimethylaniline, CeHsN(CH3)2+BH3.
There is 1 figure and 4 references, 2 of which are Slavic.

SUBMITTED: November 22, 1956.
Card 1/2
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/e HEYEVA, Y L
USSR/Inorganic Chemistry. Complex Compounds. c

‘Abg Jour: Ref. Zhur. Khimiys, No 1, 1958, 657.

Author : Mikheyeva, V.I., Shamray, F.I.

F Krilova, E.Ya. - I;
Mikheyeva, V.I., Markipa, V.

v

r

’

Yu., Kryukova, O.N. - II;
.I., Krilova, E.Ya. - III;
I., Krilova, E.Ya. - IV.

Shamray, F.I., Mikheyeva,
Mikheyeva, V.I., Shamray,

Title : Preparation of Amorphous Boron of High Purity - I;
Physico-chemical Analysis of Reaction of Magnesium and
Boron Anhydride - II;
Purification of Amorphous Boron - III;

Problem in Evaluation of Quality of Amorphous Boron - IV.

Orig Pub: Zh. Neorgan. khimii, 1957, 2, No 6, 1223-1231; 1232-1241;
1242-124T; 1248-1253.

Abatrect: I. A study was made of the reduction reaction of 320 with me-
tallic Li, Na, K. Be, Mg, Ca and Al, employing methodg of thermo-

Caxd

C
. APPROVED FOR RELEASE: cgwﬁ,zooo CIA-RDP86-00513R001134120011
UsSR/ Inorganic Chemistry. c"éfu

Zmr. Khixiys, ¥O 1, 1958, 657

b-
4 reaction product o
grephy eod chemical snalysis to w:;;iimd that comcurrently
ition, t
with vorides of cmltlﬂ‘:imum were also formed 1n large emoun

varying compo . To obtain amor-
m = ction of B0y with M, B " ‘rﬂlumction for re-

cale, the the r irst
zon (I) oo & FLADE 8 Thich, even afte
“cti;(‘d‘(zcsdﬂ;“ilre tofi,m’;_nﬂufotlofb‘lic

‘Abs Jour: Ref.

mixture = T&° esploylng methods
ction of Body with Mg was :hmtw‘:l 1s of the
11. The rea and cosplete tion of each of

COmpOonaty ction
the tes of the roa dan e oron o e
:ﬁ‘,:eﬁiﬁé“...'"ﬁ: fon of o7 et wsd the comgos

card : 2/%




"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7

: -. TE
I . e e P LIS

At
A

MIKHEYEVA, V.I1.; DYMOVA, T.H.

o batween boron trichlorids and
nd some of its alloys.
drogen in the presence of aluminum a .
an.gneorg. khim, 2 00.11:2530-2538 B '57. (MIRA 11:3)
(Boron chloride) (Hydrogen) {Aluminum)

mf.,;.‘x;:z;yas'ﬁ?ﬁgfé’ﬁ ;; ting the interactlo

S0 ST S D S I

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7
E] P ) EAGHE 1 DEREIC SO R RO 3 d : - L R Tl ol T e - . N

AT e L N A

=

MIKHEYEVA ;. DYHOVA, T.l.
rk with ditorane and

Ueing activated carbon io prac ti cal wo . .
Z r oor, khi 1119 2 ﬂooll¢25 39-25"‘2 u 5; .
bolm trichlorideo hU e N g. ( . )

(Carton, Activated) (Boron hydrides) (Boron chloride)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"



HiHE vEVA, VT

AJT Vit

TITLE

PrRIODICAL
ABSTRACT

Card 1/2

"APPROVED FOR RELEASE: 06/

et T Ll L e DM T LT sem i TTTE
[ENSDCEE. SRR S A Vv A USRI S S

200 CIA-RDP86-00513R001134120011-7

M *

SIKHLYEVA V.I.,K08T M.Te, 20-1-27/5L

Interaction ol Ceriun with Hydrogen.
(0 vzaimodeystvii toseriya s vodorodoo -Russian)
Doklady Akad.Nauk SSSR,1957, Vol 115, Nr 1,pp 100-102(U.5.5.1.)

Ketal ceriun begins to absorb the hydrogen in vnich it is heated
at 250-300° C and forms a hydride of varying composition.I.1.2kukcv
asked whether there existed a ceriun hydride of a atoicidonctric Clu-
position CeHp. It was confirmed by calorimetric investig.tions b,
K.Kialer. On that occasion a hydride Ce82 was further obtai.edl. Ao
irnitial metal for the presant work sariufl witu a ao.tent of z,9 1
and Pr was used. The detormination of the h,ydrogen sennocted with
cerium was performed in parallel by three methodas 1) accordiug tr
the amount of hydrogen absorbed (pressure drop in the syetem) , 2)
aocording to the increaas® in weight of the ceriuw-metal sgaple ,

and 3) acoording to the hydrogen volune which escaped ou solutio.

of the hydride in diluted HCl. In the hydration it wagp found that,
in contrast to published data,the hydration of ceriua, after care-
ful purification of the initial produots, takes place at room teu-
perature without previous heat-treatment of the aample.The compcai-
tion of the product developing on this occasion varies betwoen CeHy
and CeH3 44 This composition is {ndependent of hydrogen pressure.
The folloiwng conclusion may further be drasn from the results ob-
tained. The curve of dependence of the hydride coamposition on tem-
perature, and the curves of hydration speed confirn the formation
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AUTHORS: Mikheyeva, V. I., Kost, M. Ye. "q.2-2/4"

TITLE: On Ceric Hydrides (0 gidridekh tseriys .

PERIODICAL: zhurnal Neorganicheskoy Khimii, 1958, Yol. 3, lir 2,
pp. 260-268 (USSR).

ABSTRACT: The ceric hydrides were synthesized by hydrogenation and then
the thermel decomposition of the hydrides was jnvestigated.
The hydrides were produced of metallic cerium and hydrogen
under a pressure of 30-35 atmospheres at a8 temperature up to
)00° C in the course of 5-8 hours. Besides, the hydrides were
also produced by hydrogenation at room temperature. On that
ocoasion the hydride Deﬂj(i 2%) and in some cases 8 hydride
with a higher hydrogen content, namely 0935,15, were determin-
ad. The dependence of the hydrogenation of “cerium on tempera-
ture shows that at temperature up to 200° C the absorption of
hydrogen at first tekes place alowly and increases in tempera-
gure. With the temperature increase from 200-700° C the veloc-
ity of the hydrogen ebsorption again decreases and it is not
above 700° C that it again increases. It was proved that ceric
hydride - CeHy - is stable up to 200° C and that it decompos-
es to CeHjp aé higher temperatures with the escape Lydrosen.
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On Cerio Hydrides. 768-2-2/43

CeH, melts at 1080° C with the beginning of decomposition.
The synthesis of ceric aluminum hydride takas place according
to the following reaction:

LiCeBry + 3 LiAlH4-——O Ce(A1H4)} + 4 LiBr.

The asynthegis of cerio-aluminum hydride confirms the existence

of CoH, as 8 chemiocal compound. There are 9 figures, 1 table,
and 26 references, 6 of which are glavioc.

SUBMITTED: February 27, 1957

AVAILABLEs Library of Congress
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AUTHOR: Mikheyeva, V. I. 78-3 3-3/47
\”..._/_
TITLE: The Works by N. S. Kurnakov and His Pupils on the Theory

of the Phase Diagrams and Their Importance to Anorganic
Chemistry (Raboty N. S. Kurnakova i yego uchenikov po
teorii diagramm sostoyaniya 1 snacheniye ikh dlya neors
ganicheskoy khimii)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1956. Vol 3, Nr 3
pp. 562-570 (USSR)

ABSTRACT: Based on the investigations of the phase diagrams ty N.
g, Kurnakov the equality of the diagrams for salts, ore
ganic compounds and metals was determined.

H. S. Kurnakov and his teacher Bertole assume that in the
formation of bertolides a dynamic equilibrium prevails.
The dissociation phenomenon. the modification of the
valence and the occurrence of the free valences in the
metallic phases are of great importance for the producs
tion of alloys and’ for the chemistry of gsemiconductors

as well as for the-theory of the heterogeneous catalysis.
In inveéstigations of ternary gystems interesting rules
were determined. The phase diagram ig the expression of

Card 1/3
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The Works by H. 8. Eurnakov and His Pupils on the 18-3-3-3/47
Phase Diagrams and Their Importance to Anorganic Chenistry

the chemical reactions occurring in the given systems.
The phase diagrams of the ternary systems indicate the
result of some equilibrium reactions. Thus e. g. compounds
like MgCuZn, 112l332n5 and MgCuNi occur in the systems

Mg-Cu-Zn, Al-Mg-Zn, Ug-Cu-Ti. The school of N. S. Kurnakov
devoted special attention to the works on the chemistry
of hydridea and the increase of the stability of hydrides
by asddition of complex partners. The investigations on the
thermal decomposition of the hydrides showed that in this
decomposition a stepwise decomposition of hydrogen occurs.
By the investigations of the metallic hydrides the equality
between the metallic alloys and hydrides was determined.
In the investigations of the phase diagrams new physico-
‘chemical methods were enployed. The occurrence of the free
valences in the metallic compounds explains the uase of the
metallic alloys as components in chemical reactions and as
catalysts. The reaction of the metallic alloys with netals
is of great importance for anarganic chemistry, especially
-Card 2/} as catalysts. The phase diagrams of the metallic alloye
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Anorganic Chenistry

t of the chemical reactions. The

complete and extensive investigations of the phase diagrams
of metallic alloys as well as the far-reaching modification

of the concentration of the compo

rent alloys which are of

science.

There are 5 figures and 49 references.

Soviet.

ASSOCIATION: Institut obshchey

Kurnakova Akadeni

SUBMITTED: June 25,

1957
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AUTHORs Mikheyeva, V. 1. ) 78-3-3-11/47

TITLE: Discussion on Lectures (0bsuzhdeniye dokladov)

PERIODICAL: zhurnal Neorganicheskoy Khimii, 1958, Vol. 3. lr 3,
pp. 605-A0% f71)

ABSTRACT:  ~V.I. Mikheyeva saye that that part of I.I. Kornilov's lecture
(18t plenary meeting) seemed especielly valuable to her in which
he spoke on metalloids and non-metal phases. According to her
opinion they actually decrease the number of components of the
complex equilibrium, and the complex systems can be easgier
understood by them. liowever, from 6 components no 2-component
system can be obtained. From the point of view of kinetic
mechanics of the reaction process the number of components will
hardly change. The gecond remark by Mikheyeva deals with the
accelerated method of investigation of the phase diagram. 8till
in 1932 the opponent gubmitted to N.S. Kurnakov her work on the
accelerated investigation of the phase diagran according to the
investigation values of the diffusion layers. He advigsed her to
continue working on thissproblem. She arrived at the conviction
that the equilibrium in thermal working was the most important

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"
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Discussion on Lectures 78-3-3-11/47

point, that it was, however, not obtained by accelerated rethods-
They can still be usped as methods of investigation. It 1s how-
ever, hardly possible to draw conclusions on the phase diasgranm
from the values obtained by accelerated methods. The lecturer
also criticized the backwardness in the field of the investigat-
ion of the phase diagrams and gshe demanded its reorganization.
Not only one system and 20 samples but 200 samples should be
analysed. These works should also be carried out at various
ingtitutions according to corresponding methods. For instance,
the Institute for etellurgy carries out the melting and thermal
treatment of the alloys, the IONKh investigates chemically the
game alloys, various universities can investigate their physical
properties using most precise physical measurements, etc.

ASSOCIATIORN: Institut obshchey i neorganicheskoy khimii Akademii nauk S355R.
Mogkva (Moscow Instituto for Cceneral and Iorganic Chemistry
AS USSR)
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ABSTRACT The -~orditions for s rap1d syntnesis of sodium hydride
are giver Apparatus fer carrying out the hydrogenation
of sodtum ander stallict conditions and by Leing circu.ating
hydrcgen are giver . figires ~ and 5 The exper.ments

shewed +itat under 3tati: sordiciong of 2030 % 400 oniy
truce amQunts of sod:.x ryiride &7ve c-.rmed. Tne reacii n
of sodium with hydrugen in ~irnuiating pyirogen ani
the presence of mineral vi.s and their aromati: fracti.nid
ted to the formaticnh of sodlAm hydride with a parity o f
97 9%. The method 18 re~smmerded for produting godi am
hydride 'n technicai gigrtitiées. The syrthesis 2§ tne
godium rydride was ~arried uat with An additi . f
0.5 1 % {relative 1o +he wetght of sodium, mineral

Card */3 0il and under a hydragern pressure ul ? atmouspheres
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2707 in & reactor utl.izirg

a mechanical stirrer (stirring velocity of 30C rpm).
The process prodices & product of 93 % sodium hydride

in three hours. Using & C.

97 %
Table 2 gives a complete
varicus reactions. The e

25 -~ 0.5 % aromatic catalyst

sodium hydride was preparad under the same conditions
review of the yields ziven by

ftect of the catalyst added to

the hydrogenaticn of the sodium is indicated in Figure 5.

The activating effect of the aromatic subst
and it is assumed thet these moleculies

discussed,

ances 18

provide & locus at which the sodium and hydrogen Yecome
proxima.ly attached and react togethers:

Na
WA
2Ns
—
N, Z ' Na
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‘ 05852
5(2) 30V/78-4-11-5/50
AUTHORS: Mikheyeva, V.»If!_Selivokhina, ¥. S., Leonova, V. v.

TITLE: On the Conditions of the Formation of & Chlorine-containing
Derivative of Aluminum Hydride

PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 11,
pp 2436-2442 (USSR)

AB3STRACT: A survey of publications shows that there is disagreement on
the precise composition and the properties of the compound

AlHnCIB_n. whioh has so far not been prepared in orystalline

state. The authors firat repeated H. I. Sohlesinger's experi-
ments (Ref 1). They also obtained AIHSAICIB as a fuming, non-

crystanlﬂngliquid. When studying the synthesis of LiAlH4 under

intense cooling and using coarse-disperse 1ithium hydride, they
obtained, however, needle-shuped crystals (Fig 1) which con-
tained aluminum, hydrogen, and chlorine, but no 1ithium. Their
heating curve exhibits a thermal eoffect other than that of
L1A1H4 and is characteriezed especially by the explosive exo-

card 1/2 thermic transformation at 109°c (Fig 2). Analysis of this sub-

S

APPR :
OVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"



~ "APPROVED FOR RELEASE: 06/14/200

! &

[ i =h
i A TR

CA-DP86-00513R001134120011-7

i A I AT PR TR T T

05852

sov/78-4-11-5/50 >
On the Conditions of the Formation of & Chlorine-containing Derivative of
Aluminum Hydride

stance yielded the composition LlﬂnCIB_n.Etzo (Et = czns); the

sum of hydrogen and chlorine was always too low and did not at-
tain figure 3. The authors investigated the influence exercised
by temperaiure, dispersiveness of lithium hydride and the veloci-
ty of addition of Alcl5 upon the formation of this substance. The

reaction of LiH with the solution of AlCl, in ether is (under

atherwise equal conditions) highly sensitive to temperature.
LiAlH, is produced within the temperature range 0-5°C and above

8

18-20 C, in the range 4-1200 primarily the chlorine-containing
derivative is formed, which is unstable at LiH excess. Ite
formation is promoted by accelerated addition of AlCI5 or by

using coarse-disperse LiH. At temperatures about 0°C and main-
tenance of certain reaction conditions only pure LiAlH4 is form-

ad. There are 4 figures, 2 tables, and 13 references, 4 of
which are Soviet.

SUBMITTED:  August 14, 1958
Card 272 & »

- ==uwuwamental concepts in EBemI;:;; andto

Card 1/11




"APPROV :
AE. 06/14/2000  CIA-RDP86-00

- 7 n S BCENLCTIE SEPE R HiE0
[x BRGTRE SEBS Sre

RO R % R ey
LT e A Y S W A F e R

513R001134120011-7

Hydrides of Transitlon Metals SOV/4927

the theory of physicochemical analysis, such as the defi-
nition of concepts of the chemical compound, the chemical
individual and chemical solvent, and thelir exchang= reac-
tions. The book proposes to glve a more detalled .reat-
ment than previous literature (1907 to 1941 ) of prob lems con-
cerning the chemical nature of the transition metals, thelr
properties and importance 1n determining regularities of

the perlodic system of elements, the preparation of hydrides
py methods other than the direct hydrogenation of molecular
hydrogen, and to present data obtained from the study of
derivatives of the transition-metal hydrides of the boron
and aluminum dihydride types, of mixed carbonyl hydrides, and
of complex compounds containing hydride hydrogen. No per-
sonallities are mentioned. There are 678 references, mostly
non-Soviet.

TABLE OF CONTENTS:

Introduction
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AUTHORS: Mikheyeva, V. I., Sterlyadkina, 2. K., Kryukova, 0. N.

- s ﬂ "“

.
TITLE: Fusion Diagram of the System Aluminum -VQQgggr - Lithium

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, Ko. 8,
pp. 1788-1795

TEXT: The authors first give a survey of the investigations published L///
on the binary systems: Al - Cu (Ref. 3), Al - Li Einvestigated by F. I. 2~
Shamray and P. Ya. Sal'dau, Ref. 4), and Cu - Li (Refs. 5,6), and also

a westerr. paper (Ref. 7) on the ternary system. Then follows a

description of their own method, the production of melts (analyses on

Table 1), the thermal analyses by means of an N. 8. Kurnakov pyrometer,

and the investigation of the microstructure after etching with a 3 - 5%
solution of HNO3 in alcohol (Fig. 4). The total fusion diagram of the

system (up to 75 atom® of Cu+Li) is depicted in Fig. 5, while Fig.

gives a section of AlpCu - AlLi, Fig. 2 of Al - Cu.Li = 4:1, and Fig. ?

of AL - Cu;Li = 9:1., Table 2 gives the data of the 15 points of the

Card 1/2
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Fusion Diagram of the System Aluminum - 5/078/60/005/008/006/018
Copper - Lithium BOO4/BO52

non-variant equilibrium. The system Al - Cu - Li is characterized by tre

crystallization of two ternary, incongruently melting phases the

S-phase consisting of the compound AlCuli, and the T-phase, whose \///
—

composition in the homogeneity range approaches the compound AlgCuliz.
At 526°C, the ternary eutectic which corresponds to the common
crystallization of the solid aluminum solution, also to the @-phase
(Al2Cu) and the S-phase (AlpCul1). has the following composition: 73% of
Al, 18.6% of Cu, and 8.4% of Li. All other non-variant points are
transitional pointse. There are 9 figures, > tables, and 12 references:

6 Soviet, 2 US, 1 British. 2 German. and 4 Italian.

SUBMITTED: May 27. 1959
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AUTHORS: Mikheyeva, V. 1., Markina,K V. Yu.

Py

TITLE: The Reaction of Tetraborangkwith Pyrxdineqand Trlmethylamln?

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5. No. 9.
pp. 1977-1980

TEXT: The present paper uas subject of a lecture held at the VIII., All-
Union Congress of Com lex\Compounds in Kiyev on May 29, 1959. The reec-

tion taking place be ween tetraborane B4810 and pyridine, as well as BH,

and trimethylamine was investigated. B4H10 was passad through pyridine
cooled to 0°C in the hydrogen current . 82H4-NC,)H,) (Table 1) was obtained

as solid reaction product; and pyridine borine 13}15-NC5H5 (Table 2) as

liquid reaction product. A gelatinous mass, apparently the pyridine borine (/(
polymer ie formed when the liquid reaction product 18 left standing, when

B4H10 is passed through pyridine for a longer time, or in the cage of a
slight pyridine excess. The experiments on the reaction of BAH10 with

Card 1/2
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The Roaction of Teiraborane %With Pyradine 5/078/60/005/009/005/017
and Trimethylamine BO15/B064

trimethylamine confirm the data given by Burg and Stone (Ref. 1), 1.€5,

Ba"'o formo three borine groups 1in the form of BHB’H(CHB)S‘ and one solid

polymeric substance 18 formed [BH°K(CHS)5]n (Table 4). Compounde of the
composition 55H7'N(CH5)5

could not be found. The results of reacting B4H10 ®itn ir.meinyiBmine

could be moro easily explained if 8 pyramidal structure of BAH'O wara

tnal wers pointad out by fdwards et al (Ref. 9"

assumed (similar to pentaborane and dthydropentaborane)~ There are 4
tables and 17 referencest 2 Soviet, 12 US, and 5 German

SUBMITTED: June 12, 1999
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8,/078/60/005/011,015/025
B015/B060

AUTHORS s Mikheyeva, V. I., Breytais, V. B.

e

TITLE: Solubility Polythermal Line of the NaBH4
Solubility Isothermal Lines of the NaBH4 - NaOH - H2O Systenm
at 0% 18°%; 30° ana 50%

- H20 System and

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 11,
pPpP. 2553 - 2563

TEXT: Since the NaBHd - NaOH - HZO system has a practical importance,

besides a theoretical one, and, as an example, serves for the application
of water as a solvent in a reduction under the application of sodium
borohydride, for exchange reactions, and the refining of sodium boro-
hydride, this system was here studied by means of classical methods of the
physical analysis for aqueous salt solutions. The visual-polythermal and
the jsothermal method (Ref. 9) were applied to the solubility determina-
tion. Sodium borohydride was chemically determined by the volumetric
method7 the iodate method, and the acid-bagse titration method, which have
Card 1/3
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Solubility Polythermal Line of the NaBH, - s/078/60/005/011/015/025
H,0 System and Solubility Isothermal Lines of BO15/B060

2
the NaBH, - NaOH - H,O System at 0°; 18°; 30° and 50°C

4 2
all been described by Jensen (Ref. 4). The solubility polythermal line
(Fig. 1) was drawn on the basis of data of the freezing temperature of

llaBB4 solutions (Table 1), the soludbility isothermal lines of the NaBB4 -
NaOB - H,0 system for 0°, 18°, 30°, and 50°C (Table 2), and also on the

basis of Jensen's data (Ref. 4). Three crystallization lines have to be
observed: that of ice, of dihydrate 83354-2520. and of anhydrous NaBH4.

The dihydrate forms a eutectic with ice at -57.5°C and a concentration of
21.8 wt$ NaBH4. The second nonvariant point corresponds to a peritectic

reaction NaBH4-2320;;=N3834 + solution at +36.4°C and 45.2 wt% HaBE4. The

jsothermal lines reveal the existence of crystallization fields of three

golid phases: NaOH'HZO, NaBH4, and NaBH4-2320. The last-mentioned field

was not observed in the isothermal line for 500. The dihydrate has a
rhombic crystal. It is believed on the strength of the results obtained
that anhydrous N3834 can be obtained from aqueous NaOH solutions by

Card 2/3
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Solubility Polythermal Line of the NaBE4 - 5/078/60/005/011/C15/025
820 System and Solubility Isothermal Lines of B015/B060
the NaBH, - NaOH - Hy0 System at 0%; 18°; 30° and 50°C

re-crystallization, and that a simplification of the refining technique
applied so far is thus possible. There are 7 figures, 2 tables, and
16 references: 5 Soviet, 7 US, 2 British, and 1 Austrian.

SUBMITTED: April 27, 1960
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AUTHORS: Mikheyeva, V.I., Kost, M.Ya. s/074,/60/029/01/003/005
—_——— B008/B006
TITLE: Hydrides of Rare-earth MHetals

PERIODICAL:  Uspekhi khimii, 1960, Vol 29, Nr 1, pp 55-73 (USSR)

ABSTRACT: It 1s attempted to generalize the existing material on the
hydrides of the rare earth metals. A general method for pre-
paring rare earth hydrides is the direct reaotion between

metal and hydrogen (Refs 5-8). Lately, exohange reactions in /

nonaqueous and aqueous media have also been cpplﬁod (Refs 9-
17). The synthetio of binary boron¢ and gluminum’ 'hydrides of
numerous transition metals may y be regarded as proof for the
existence of their monovalent hydrides (Refs 18-22). The
reaction between lanthanum‘land hydrogen is deacribed in references
23-42. 0f the lanthanides, the most easily accessible is
cerium. Therefore, the hydrides of the latter were investigated
in greatest detalil, the chemiocal and physical properties of
the rare-earth metal hydrides being obtained by studying the
resotion between them and hydrogen (Refs 5,23-25,28,33,44-47).
Inoreasing research in this field after 1950 yioldod new data.
The kinetics of the hydrogenation of cerium*are discussed in

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"
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Hydrides of Rare-earth Metals 8/074/60/029/01/003/005
B008/B006

references 5,7,27,47,49-51, the ocomposition of ceriuam hydrides
ie reported in references 7,8,20,25,27,31,33,49,52, their
dissociation pressure in references 5,25,32,47,49, their
struoture in references 31,35,53-56, their physioal and chemioal
properties in references 7,28,31,49,53,57-59 and 20,23, 25,45,

60 respectively. Binary cerium- and aluminum hydrides are
digoussed in references 18-22, The reaction of other rare

earth metals with hydrogen is treated in the following plp.tl.
praseodymium“ references 28,31, 52.55.41 61,62; neodymium*t
references 24,31,32,61,62; sgmarium- rotoronocl 25.24.5!-66|
Qnggn‘np{L roforonool 65,67; 3zdolinigng references 31,64,
68-70, yttorbiunvl references 60,63,67. Some speocial to.tu*tl
of rare earth metal hydrides are digoussed in references 2,3,
8,20,32,56,58,70-92. The investigation of the ocomposeition and
properties of these hydrides revealed some of the rare earth
metals, which are extremely alike in certain regpects, but
possess oertain individual peouliarities., Thus, ¢.g., & hexa-
gonal etructure is found for essmarium- and gadolinium trihydride.

Furthermore, certain facts indicate the oxistence of a Odzﬂ’-

ocompound. The properties of the suropium- and ytterbium hydrides,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011-7"
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Hydrides of Rare-earth Uetals 5/074/60/029/01/003/005
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which resemble those of the alkal{ earth elements, vary
particularly from the properties of the other rare earth
hydrides. It is avident from experimental data that both
compounds of constant composition, and phases of variable
composition are involved in the equilibrium of the rare earth
metal - hydrogen systems. The solid Keﬂ2 - MeH, phases, J//
investigated for cerium and lanthanum, are of artiocular
interest for finding the rules which are followed by the
chemical compounds when entering into solution. According
to H.S.Kurnakov's theory on berthollides, there exists a
changing equilibrium betwaen some valencies of the rare earth
metals. Some properties of the rare earth hydrides, as e.g.
the thermal stability of the dihydrides, and the change in
the type of chemical bond occurring in the HeH2 -leHB region,

indicate that their application in various fields of metallurgy,
in heterogeneous catalytic synthesis, and in the technology of
semiconductors will yield positive results. The following
Joviet scientists are mentioned: V.I.Mikheyeva, M. Ye .Kosat,
1.I.Zhukov, and B.V.Nekrasov. There are | ¥1gurea, B tables,

and U2 relerences, B0 o which are Soviet,

At Lo ¢ %‘4’7% L?//t—rrv e NS ivenvnce”
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AUTHORS s Mikheyeva, V, I., Fedneva, Ye. M., 5,/020,/60/131/02/029/071
Alpatova, BO11/B00S

\
TITLE: Production of Diborane by Reducing Boron Trifluoride Etheragl ¥ith
Calcium Hydride

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Fr 2, pp 318-320 (USSR)

ABSTRACT: The authors tried to determine the conditions ensuring the reaction
mentioned in the title. The present paper ia a continuation of pre-
vious investigations (Refs 3-5). At first, the said reaction was
studied thermographically with N. S. Kurnakov's pyrometer. It was
found that the separation of diborane practically coincides with
the beginning of boiling of the BFy etherate (at 120°). The largest
diborane quantity forms at a ratio of CaHp:1BP3 = about 312 (see
equation). Besides the thermal effect which corresponds to this re-
action (masked by a superposition of the thermal effect of boiling-
out of the etherate), all thermograms (Fig 1) show an endothermic
affoct at 250-322°. It corresponds to the decomposition of Ca(BF4)2.
An exothermic effect at 300-333° is connected with the formation
reaction of elementary boron (see equation). The diborane synthesis
proceeds at a temperature near the boiling point of the etherate.

Card 1/2 An apparatus used for this purpose is shown by figure 2. The quanti-
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production of Diborane by Reducing Boron 5/020 60/151/02/029/071
Trifluoride Etherate With Calcium Hydride BO11/B0O0S

tative ratio of the reagents is decisive for the diborané yield
(Table 1). In the case of an insufficient quantity of etherate, an
exothermic reaction takes place automatically about 1-2 b after the
beginning of the divorate separation; this heats the reaction mix-
ture up to 450-5000. The mixture becomes black, and the didorane
yield falls. The paximum yield is attained with an etherate excess
of up to 60%. In the s0l1d reaction products, CaFp, Ca BFy)2, CaBa»
and B were proved chemically and roentgonographioally according to
Debye). In conclusion the authors state that the method mentioned
in the title 18 suited for a diborane production with good yields.
There are 2 figures, ! table, and B references, 4 of which are

Soviet.
PRESENTED: November 10, 19%9, by 1. 1. Chernyayev, Academician

SUBMITTED: Octover 27, 19959
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AUTHORS: Mikheyeva. V. I., Breyteis, V. B.

< — W\
TITLE: Igothermal Line of the Solubility of Sodium Borcn Bydryd: ard

Sodium Hydroxide in Water at 0°

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, No. 6, pp- '349 - "350

TEXT: The authors studied for the first time a complete golubility igothermal
line of nasag— §aOH — H,0 at o°. The joint solubility of NaBH, end NaOH in wa‘er

wag investigated under igothermal conditions. The solid phase was analyzed a* the
game time (according to Ref. 6). Equilibrium was established in 2-3 hours. The
phasaes were separated by filtering. The liquid phase and the solid residue were
titrated with O.1 N HC1l and methyl red to determine the total alkalintity. Then
followed a titration with 0.1 ¥ KaOH in the preseunce of mannite ard phenol-
phthalein to determine the boric acid formed by complete hydrolysis »f HaBHA. The

Na.BH4 content was computed from the analytical results for boron the HaOB ~on-

tent from the difference. The diagram pertioned (Fig. 1) shews that from a

Card 1[2_
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Isothermal Line of the Solubility of Sodiua Bcron §/020 60/131/06/33/071
Bydride and Sodium Hydroxide in Water at 0° BO11/BOOS

saturated aqueous golution 4 (28.9% of Naﬂad) a dihydrate NaBB4°ZHZO -rystalliizes

in proportion to the increasing KaOll sontent until 8 composition {s attained w#hizh
correaponds to point B (22.3% of NaBH,, 22.5% of NaOE). Purther, anhydrous NaBH,

crystallizes, and - beginning with point C (12.%% of NaBH,. 44.4% of NaCB) - the

sodium-hydroxide monohydrate. fo other solid phases were found. The fac? that the
solubility of NaBH4'2H20 decreases gucoeasively only at the beginning of tte \

cryatallization curve is worth noticing. Later on, it solubility riges novice~
ably with increasing FaOH concentration. This 18 possibly connected with the for-
mation of & complex compound bvetween the components which is only gtable in the
golution. The {gothermal line found also suggests & cryatallization (at certal”
NaOH contents) of the anhydrous NaBH,. A sufficiently wide range of this 7Tk

tallization permits the refining of jnduatrial NaBﬂA by reoryutallization from

aqueous golutions of FaOH. There are 1 figure and 6 references; 2 of which aré .
Sovie*.

S KNuennkoV/

R Cllonr som N
As USSK

Card 2 /3_

APPROVED FO :
R RELEASE: 06/14/2000 CIA-RDP86-00513R001134120011
_7"



DP86-00513R001134120011-7

B 2 R H

"APPROVED FOR RELEASE: 06/14/2000 CIA-R

; h
i .
N

s/.078/61/006/001/001/019
n017/B054

AUTBORS s Mikheyevs, V. 1., al'tesova, N. N,
TITLE: Synthesis of Copper Hydride by Reaction of Copper Sulfate With
Diborane and Sodium Boron Hydride

PERIODICAL: Zhurnal neorganicheskoy khimii, 1961, Vol. 6, Fo. 1,
pp. 3 - 8

TEXT: The syntheais of copper hydride by reduction of copper sulfate in
aqueous medium by diborane, sodium boron hydride, and phosphorous acid
leads to the formation of mixtures of copper hydride and metallic copper.
The product of reduction with diborane is more ocosrsely disperse than that
of reduction with sodium boron hydride. Copper hydride was synthesized by
Wurts's method. By cheamical, X-ray, and thermographic investigations, the
euthors established tho formation of copper hydride of the composition Cull &
in the reaction of copper sulfate with phosphorous acid. Some properties of
copper hydride, particularly its stability to acids and lyes, were studied.
The reducing effect of copper hydride was esteblished by potasaium
permanganate, potassium iodate, and eilver nitrate solutions, from which

Card 1/2
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Gynthesis of Copper Hydride by Reaction of 8/078/61/006/001/001/019
Copper Sulfate With Diborane and Sodius B017/B054
Boron Hydride

boron hydride at 0 C leads to the formation of copper hydride. Reaction of
copper sulfate with diborane forms s nonunifora resction produot con-

siating of powdery copper hydride and fine-granular copper. A ratio of i
Cu ¢ H between 1 1 0.74 and 1 3 0.98 was found. Copper sulfate 1is best
reduced to CuH by phosphorous scid, followed by potasaium hypoborate; a

yield of up to 70% is obtained with diborane, and s 30% yield with sodium
boron hydride. A. I. Astakhov is mentioned. There are 5 figures,

3 tables, and 18 referencess 5 Soviet, 1 US, 1 Prench, 5 German,

1 Itelian, 1 Austrian, 1 Swiss, and 3 British.

metallic silver wag separated. Reduotion of aopper sulfate with sodium /

SUBMITTED: October 1, 1959
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HIKHEYEVA, V.I.j BREYTSIS, V.B.

Solubility isotherms at 0°C in termary systems  NaBH, - NaCl -
n%g and NaBH, - NaBr - HpD. Dokl.AH SSSR 136 00,5:1093-1095 7
141, (MIRA 14:5)

1, Institut obshchey i neorganicheskoy khimii im. N.S.Kurnakova AN
9SSR, Predstavleno akad. I,I.Chernyayevyp.
(Systems (Chemistry)) (Solubility)
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5/020/61 /141,00
< 2200 10uwa 1087 11153 81C1/B147

AUTHORS: Mikheyeva, V. 1., ard Sterlynd<ina, VAR ¢

TITLE: Hydrogenation of cerlum-masnesium alioys

P«81DIJAL: Akademiya nauk I3TR Tov.ady, Vv

TRiT: Te-¥g alloys were nydrogenated over a #ider Targe 5f Mg concertra-

tions than had teen done by A Ji1everts and £ Roell {Zs anovrg Crem =§6,
149 (1725)) Te containing o 759 of Nd, U 4% cf Pr, t 0% of La, ard o o

of Fe, and refined magnesium Wittt A rurity of at least 29 9% were .sed Tre
authors produced alloys withn a Mg content of up 0 85 at %. corresponding 5
Vg%Ce, 1n corundum crucibles under LiCi-KC1 filux Trey nydirugenated at room

c

temperature and a hydrogen pressure of O & - ' atm 1n an apparatus described
by M. Ye. Kost, ZhNEh, 2, 2689 (P9NT They used both cast nnd hent-treated
samples [(which abasorb H7 much faster; H2 18 absorved by the alloys ufter
an :nduction period wnich increases sonsidersbly #1tn 1rnrreasiny Mg content,
but does not change 1n parallel with the compesition Samples nos '3 - '8
(Table 1) could only be hydrogenated after activation by previous heating
Alloys with more tran 307 of Mg are aplit by nydtrogenatlon ALGNE the cleavage
Card 1/8
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Bydrogenation of ~erium-magneslium

tlanes and can be pulverized tao 8 plack powder Tat,e = sho#e "Le reoalts
rpe 1nitial range of the weak effect of Mg on H, apsorption I Te is Taar

by the formation of solid solutr1sns of Mg in Je Naxl@um A4bLSOTETL N 13
rezched by alloys having a composition s1milar tc Mgle Peritectls reaItlu®
of formation of YgCe from Mg?Ce reduce H? absorp'ion Tr1s agpiles evan

more to alioys richer 1n Mg wnich, al rooml remrerature, i.onot HtSnrb

rydrogen either 1n the i1nitial sta*e or atTer re:t treatmen’ rot oo wt¥ >/
of Mg, ve-lg alioys hydrogenated ur to sAturation Tenave Llde Cel 1 Frorm !

115 atd of Mg cnward, only vigorous ruLvyer.zation Tauses LntlATmAY oL WheT#nss
alloys with *0 and more at? of Mg do not realt eitner ®itlr 4ir or #1L

water n thermal decomposition of the hyldrogenatlon Froduct Eoo1e ==t

14
arated in several stages it 1e noted that Mgmﬂ Ce mixtares can te

m nH in
sbtained oy hydrogenation
ny the form.la Mglel, . u

of Ce-Mg alloys Trese mixtures o: e expressed
LN R

he methnd of nyirceenat.ol ¢ Ce-Ng oallcoys an:

i

the properties of the ‘'doubie hy:rides" differ from tre nyirogeratioh
and ~e, and from the rroperties cf leH, and Mgﬁz res; e tiveLy Aa tu
)

properties, the products of comp.ete hydrogenatioh
“ard 2/ °
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MgH2CeH .ntermediate

or MpCeHs) take an

5

ronstituents CeH3 and UKH? There are 1

4 Soviet and 7 non-Soviet.
tisn reads as follows: F. i,

Soz., 1T, 2647 (1995).
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. s/078/62,/007/003/003,C
Y R2I B110/B138
A /.,.Z 90
AUTHORS: Mikheyeva, V. 1., Shkrabkina, M. M.

TITLE} Potassium - hydrogen interaction
PRRIODICAL: Zhurnael neorganicheskoy knimii, v. 7, no. 7, 1962, &A% - AvB

TEXT: Potassium hydride was syntheaized from the elemanta, (1) under static
sonditions and normal presaure, and (2) from compressed hydrogen by mechanli-
cal stirring and the addition of activators. The products which are formeod
react with water as follows: KH + Hzo — KOH + HZ; K + HZO —— KOH

+ 0.5 H?‘ KOB + H20 — KOH'aq. If a = weighed portion in g3 V = 82

volume under normal conditionn in ocy Db = KOB in g; x = K contenty
y = KA content, and z = KOH content, one obtains)
rtyt+z=a
0,5z y 14
® T 1= min

5. 56
v;g—'—*- Zay—{-z::b_

Card(iZﬂ/.
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5/078/62/007,/503/003/C19
Potassium - hydrogen interaction B110/B138

0.2 - 0.3 g of electrolytic potassium (98.9 % K) was hydrogenated in an
jron boat inside a quertz tube heated in a tubular furrace using electrolyt=

te H, freed from O, at 400 - 500°C over copper filings, and from H,0 by

freezing out in liquid NZ' until the H2 pressure stopped dropping. KH
condensed in the form of white, needle-shaped crystals. HQ absorptinn

began at 180°C, but only became significant above 300°C. The KH/H rntio
grew from 2% at 3400C to 18.1% at 410°C. At 427°C, the KH dissoclation

tension is equal to atmospheric pressure, the K content grows while the

Ko content falls, and the hydride turns fray. At 450 - 470°C, the K vapors
react with glass. The optimum temperuture 18 400°C, when the KH contert 13
at least 98%, which corresponds to a hydride yield of 16%4. With continuouo
agitation, interrcticn takes place throughout the metel wmass. According

to log Peg = " 6175/T + 11.69, the dissociation tension of KH reaches

atmospheric pressure at 4279C. Therefore, up to AOOOC 3 - 5 atm H? pressure
are sufficient to suppress tne dissociation. This can te done in an auto-

clave with a sealed agitator. 5 - 10 g of K was put in an autoclave with
dry No. H, was blown through and the agitator, rotating at 300 - 400 rpm,

Card 2/4
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_ 5/678/62/067/00%/50%/0
Potassium - hydrogen interaction B110/B138

was switched on at the melting point of K (68°C). Full hydrogeration aas
achieved by additing at lermst 1 ¢ lubricating 0il (industrial No. 30) or
.3 - 0.5 ¢ of the benzene fraction from that oil. 200 - 290°C and 1.5 - 2
hrs are optimum. The resulting dark-gray, almont black powder with ~9% of
KH ignites with the least trace of moisture, probably duc to the exintoence
of organopotassium intermediates. At 1500 rpm hydrogenntion takes place
faster, throughout the mass, and without additions, to yield a fine, light
gray powder (97 % of KH) which is more resistant to moisture and air.
Cptimum conditiona: 1500 rpm, 2509C, 1-3 atm, and 10 min. The white,
needle-shaped crystals formed at 300 - A400°C are produced by interaction of
K. vapors with hydrogen. The KA yield is higher than NaH, with or without VX/
stirring. At 1500 rpm, K is quantitatively hydrogenated in 10 min, Na not
before 20 - 25 min, since the formation heats are AHKH s -15.16 kcal/mole;

AXHN&H = -13,60 kcal/mole, the vepour pressures at 440°C are 12 mm hg fcr
KH and 1 mm Hg for NaK. Due to the greater difference of the thermal
expansion coefficient of hydrides and metals (ﬂgg_doo e 36410773

K -6 NaH -6 Ke -6 .
o - .8 o< = O H ol - .1

oogo = 8348710 T %50 400 64.0°1077; Ag_gq = T2 07"), the surface film

Card }/4
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D/078 /62,707,000, L
Potassium - hydrogen interaction B110/B138

of potassium is destroyed, and hydrogenation is thys intunﬂlfée?; T;irn

are 3 figures, 3 tables, and 18 references: 3} Soviet-bloc an 5 n3r1icn-
Soviet-bloc. The four most recent references to English-lanfunge(?9é;):

tions read as follows: H. L. Kansley, Chem. Erg. Hews, 21; 55; . 2(25676-

A. ¥. Muckenfuss, US Patent 2073273; W. H. Schechter, U. S. Paten (1;55) ;
March 22, 1960; C. E. Mesper et al. J. Amer. Chem. Soc., 11, 4524 . »/4/

SUBMITTED: March 22, 1961
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Development of N.S.Kurnakov's conéopt.a on chemical individuality

in mcdern inorganic chemistry. Zhur.neorg.xhim, 7 no.Lz'7l‘-721
Ap ‘62, (MIRA 1534)

(Chemistry, Inorganic)
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5/076/62,/0C7,/0CT/5C1/01]
B179/B1C1

Puikhn;LVuy,YL.l.,ﬂaosL, we Ye.
om proerties of iar.tharun and neodymium hydrides
Sturnei recsrganiche Koy k.imii, v. T, ne. T, 1902, 1493=147"

s Tie ryirogenation of La, Wi, ard cerium misch metal (-9500 Ce, 4%,
gtrer Hu, <, Fe) and tne yropertics of the hydrides were studied. La and
Wi react :itn (sz» €5 mm Hg) ever wt roon temperature. “hen La, Kd,
ana misci cetal wers nydrogerated simul taneously thre induction ;eriod fcr
miceh metsl was 5 win srnd for La 1C min whercas for Nd it was longer thar
1. nr.. .wu forms s ol- and tritydride (Lqu and LuH,), Nd form. @

hpdrid=s o7 tbe comgpnaitivn Hdll .ni4 the composition of the aiich

2.4:C.17

metyl hydride is ..NeH,. At 12¢%C the hydrogeration of La was unguccussful
7/

but at ZCCOC hydrogenastion sturts sithout inductéon pertod. The rat: Jg
rLydrogenation of La snows a minimum at 100 - 500°C end a maxinum at TLu 7.
It #as Lall, that reacted moat intensely with HZO w#herees hLydrides «ith
Card 1/2 7
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:.,"om/-’f‘z/’ 27,001,/ uet e
Lome projerties of laenthanut... B179,'B131
lower nLyira eh sontent lLydrolysed nore slowly. Trermal decompasi tion f
gll hydrides takec place ir. two phares. Trunsition from trihydride to ;
aitydride occurs at 150 - 620 C for misch metal, at 150 - 44C7°C for La. -
Diuvsociation of the linydride sets in betrecn 950 end 130C C bt is never ’
complete. The density of HdHZ-d wan found to be 6.CC ¥ C.C4. Since bLhe

density of NdH,  1is 5.91 + 0.90% this zeans that further rydrogenution ras
tae effect of Gentracting the crystal lattice. There are 8 figures and ?
tubles.

SUMNITTRD: August 24, 1071
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WIKHEYENAy V,I.; SELIVOKHINA, M.S.; KEYUKOVA, O.N.

. - bomhydrida.
Mol diegren in the system potassium hydroxide potassiun ;
ﬂxmrg.khm. 7 n0,7:1622-1627 J1 '62. (MIRA L6:3)

(Potasaium hydroxide) (Potassiun borohydride)
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s/o7e/62/oo7/o1o/oo7/ooe
B144/B166

AUTHZRS: Cixneveva, Y. 1., Shrabkina, M. M.

R _

3114 sotutiona 10 vhe ssotems NaOH - kaH and KUH - KH

PERIUDICAL: Zhurnal neorpganicheskoy khimii, v. T, DO 10, 1962, 2411 =2418.

TBAT: The Laernneria, it ani x-rdy analyses of the systems NadH- HaR (NaH
maximun 6o o) and KOH- ¥H (KH maximum 48 %) showed that with TiSing
hydride content the melting point rose, but tne temperature of the poly-
morphic deromposition of hydroxides dropped. The melting diagrams show a
Leritectic with a liaited range of solid solutions. (1) NaOH - NaH: o
homo;eneo i range of solid a-gnintions is found at 200C up to 18 5 NaH,
and =t ?OOOS up to 30 { NaH. Above 49 % NaH, the structure ig hetero-
geneous, ini an endothermic effect at 445°C indicates intense disoociation
of NaH. (?) KOH - KH: 50l1d solutions are formed at 209C up to 14 » KH,
and at v 2720°C in systens with up to 3C % Kg. With more than 30 % KH, the
two-phase melts dissociate intensely at 470°C. 1t has not been clarif:ed
shether ani how the components of these systems react with each othery no
chemical reaction seemd to take place up to 500 - 550°C. The thermal

Card 1/2
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5/C78/62/007, 010, 387 C0B
Solid solutions in the ... B144 1

ptability of the solid hydmde-hydroxide golutions greatly exceeds that of
the pure ndlrxdnn, nence the hydrides can be uged in this form up to
500 - 650"'C.  There are 6 figures and 4 tables.

SUBMITTED: February 9, 1962
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5/020/62/742. 0%

/1 22229

/1R Y0
AUTHORS @

t
TITLE:
boron hydride

PERIIDICAL: Akademiya nauk SS5SH

TEXT: Ton study the reduction
elevated temperature, the nelting diagram of
with elknli boron hydrides was investigated

obtained from: NaBH4 + KO —) KBHA

dried in vacuo at 80°C;

KBHA and KOH were fililed in N2 atmosphere

neating and coollng curves were plotted by means of Kurnakxiy pyrome

KBH 4 shows endothermic effects a°%:
{2} decomposition at 690 - 700°C;
melt with the crucible mater-a. &’
71} polymorphcus

Pt-PtRh thermocouple
640°C (reversible);
reaction of the alkali

KOH shggs thermal effects at:
Card
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Mikheyeva, v I , Se.:voehina, M

Doklady, v

5f 1norganics by aigall bor
readily
. HaOH, eluted w:th aicino..
1+ contained 99 5 % KBBdn

into a quartz

B1'C. B0

ar ot NIz

Welting diagram of the gystem potassium hy

‘A7, T b

,n nydrites at
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Melting diagram of the system B11C, B L0
3859C [n the heating curves, additional srrevers.t.e nen!

melting at
removal of traces of alscrbed wa'er wr!

offects occur (v at 100°C,

i the course of an 1ntermediate stage of the estab.ishnert o pnass
equilibrium 1in the sclid and, partly, n the li1qu:d state Trerel o re  CLF
coollng curves yf mixtures neated to € 690“C were ised for o p.ottarE T

melting diagram- The me.ting diagral ‘Frg vy for KOH-KBHA R ECID S
pranches of crystallization ~f KOH and KBHA intersect.ng L 0T sater

at 3470C and 5 3 A KBH4 concentration  The ~ongtan” Temperat.re Caodn T //(/
~orresponding to polymorphous ¥OH conversion 1n tne par- i °nhe sys"Em S
rich in KOH proves the abgsence Of gol1l solutions rased orn KOH A S..EnT

. . (]

82 separation i8 cbserved between 450 and ~5Q07C. the meximud 21 wh.
corresponds ¢ the equimolar ratio >f components inen tne me.l3 are i.5°
so.ved, H, 18 also gseparated. sometimes with inflammat. 0. »A8T%. oarLy
orobably iue tol KBHA- KOB —— KBH, K - KE

the central part of the systen
The digsoziation pressure of KH attains atmospher:: pressufre pr o~ACT

and *he viclient reaction with water causes 1gn.l10n. Thag. ‘ne 3ysTAL

KOH~KBHﬁ -g a pseudcbinary crsss section of 2 quBteInEry BVETID T
-/

Zard ¢
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8/020/62/142/005/018/022
Melting diagram of the syatem ... B110/B101

double melts of the central part have properties and aoctivity of KH at
temperatures that lie high above the range of ita stability in a pure
state. There are 1 figure and 6 referencest 4 Soviet and 2 non-3aoviuet.

ASSOCIATION: 1Institut obshchey i neorganicheskoy khimii iam. N. 5.
Kurnakova Akademii nauk SSSR (Institute of General and
Inorganioc Chemistry imeni N. 5. Kurnakov of the Academy of
Sciences USSR)

PRESENTED1 September 11, 1961, by I. I. Chernyayev, Academician

SUBMITTED: September 6, 1961

Fig. 1. Melting diagram for KOH - KBH
(2) % by weight; M = liquid.

4 Legendt (1) Temperaturej

Card 3/4
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5/020/62/143/006/018/024
B106/B138
/IR YO
AUTHORS ¢ Mw_&.,ly_lﬁ, and Shkrabkina, K. M.
TITLES Solid solutions of sodium and potassium hydrides in the

hydroxides of theso elenento
- PXRIOVICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1462, 1362-1%63)

TEXT: The solubility of sodiun and potassium hydrides in the anhydrous
hydroxides of these elements was quantitatively jnvestigated by thermal
analysis and the powder method of x-ray phase analysis. Fig. 1 shows the
results. The system NaOH - Nalf was investigated up to 60% NaH, and the /
system KOH - KH up to 489 KH by thermal analysis, since the hydrides

undergo intense thermal decomposition at higher hydride concentrations.

The hydrides and their solid solutions were analyzed by volumetric deter-
aination of the hydrogen released on treatment of the specimens with water.
Dissociation of the hydrides acccrding to the equation 2 Meli = 2 Me + Hz

occurs in the binary systemns investigated below 600°GC, but there is no
chemical reaction of the system components according to KelJH +ueH¢.:!Me20+Hz.

card 1/}

PRESENTLED December 13, 1961, by I. I. Chernyayev, Academician
Card 2/3
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MIKHEYEVA, V I.; MALYTSEVA, N.N,
g wa ERIP u-“'“""““

Infrared absorption apectra of some simple hydrides. Zhur,
63, (MIHA 16:11)

strukt.khim, 4 no.51698=702 S=0

1, Institut obshchey 1 neorganicheskoy khimii imeni l.S5.Kurnakova
AN SSSR,
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L6y BER/EiR(y) (e BFE(a)-2/ VPG BVT(R) SRS /8 w)ts
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100 mmcng Mikheveve, V. I, _‘_(Docfor of chomical sciencas} /43

- RITLE: Hew means of fnorganic éynﬁheais
' SOUAGE: - AN 8SSR. . Vastntk, no. 5, /1963, %4-39 _

1 TO”G“GS‘fmamic synthesta, boron, boride, hydride, flourine compound, T
i . | peroxide, ozonide, perchlorie acid, perchlorate, hydride stabilizatiun, pure boron,; -
- ' pure boride, inorganic pelymer A , i

|+ ABSTRACT: Davelopments in fncrganic ﬂtheéis(&:séciated with the fields of .
. atomi¢-~power angineering, high-cltitude aviatiod, and space f1ight are reviewed. \g

1 "It is stated that modern engineering requires new, highly heat-resistant materials \4
i (boron and borides)s Linorganic fualg\ dridestand fIuorineycomp . ~
F - resistant plasticsMpolymeric Pland B corpourds), &nd new sources of active oxygen.
| ' ng the achievements o% Saviet scientists the following ere mentfoned: 1) :
I " stabilization of hydrides for practical use, either in the form of solid solutions
- in alkali-metal hydroxides or chlorides or in the form of complex hydrides; 2) study

_:: of transition metal hydrides of varying compositicn, such &s TiHpss, VH g.9 oT
©, Cella, 7§ 3) "atudy of the chemistry of boron and its ccmpournds, including the

e U2 e e e e
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' preparation ‘of chemically pure materisls and polymers with alternating Bard N '
atoms; 4) synthesis of such oxygen carriers as superoxides and ozonides (MaOz, KOz,.
'FaOs, KOs), perchloric acid, and perchlorates; and 5) synthesis of inorganic :
" fluorine eompounds. In conclusion, new trends in the theory of inorganic synthesis,
“and ‘in ragearch methods are briefly discussed, the need for special equipment is

. “strassed, end the lack of modern equipment at the Academy of Sciences SSSR is

.- ‘. noteds Orig, art. has: 3 formiles. - - .
© ' DATE ACQe 21Juné3 . . ENCL: 00
 ROREFS®: 010 OTHER: 000
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MIKHEYEVA, V.I.; SELIVOKHINA, M.S.

—

- Hp0. Zhur.-

Solubility in the systems KBH, - H20 and KiH, - KOH (MIRA 1615)

Xhim, 8 no.21439-446 ¢ '63,
neorg.kh m(?otassimn borchydride) (Potassium hydroxide)
(Solubility)
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ACCESSTON HRt APW0121T : 5/0078/63/008 006131/ 1319

n‘mg : Absogﬁf;idn .°-£‘m.by tlloys of

t— D

AUT:'HO&:‘ Kikheyeva, V. I.; Sterlyadkina, E. K.; Konstantinove, k. Y.; Fryukova,

0, ¥, ,
‘ ‘vl\ cartum’

th nEesiu-‘!;\

| SOUECE: Zraal ecrgudcheskoy itxtt, v. 8, mo. 6, 1963, 13U-1N9

| rmcms; "vi;ﬂa‘.f::‘sg:ptiom hydrogen; alloys; gié_iun:‘ugr_usim
ABSMtf""Béﬂt;gmvabso?tion;by cerium-magnesium alloys was investigated: alloys

having more than 50 atm $ Mg did not hydrogenate at room temperaturs; in alloys

-+ containing up to 0§ Mg, the Ce appedrs to be preforentially hydrogenated; in the

30-50%€ Mg range, absorption corresponds to the formla CeE sub 3 ¢ nMgH sub 2, in

" particular, MgH sub 2' « 2CeH sub 3 and Mg H sub 2 « CeH sub 3., Incresse in Mg

from 0-50£ increases the irduction pericd end hydrogenation time. If reaction is

‘carried out at elavated temperature, alloys having up to 66§ Mg can be hydrogenated

but amount of .H absorption is decreased. According to chemical and thermographic:
examination,the hydrogenation prodicts are mechanical mixtures of the hydrides
whode properties are distinet from those of MgH sub 2 and CeHl sub 3 taken sepa-

-rately., Orig. art. hass & figures and 2 tables.
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